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MULTILAYER CERAMIC CAPACITOR AND stood from the following detailed description taken in 15 
METHOD OF MANUFACTURING THE SAME conjunction with the accompanying drawings , in which : 

FIG . 1 is a perspective view schematically illustrating a 
CROSS - REFERENCE TO RELATED multilayer ceramic capacitor ( MLCC ) according to an exem 

APPLICATION 5 plary embodiment in the present disclosure ; 
FIG . 2 is a cross - sectional view taken along line I - I ' of This application claims the benefit of priority to Korean FIG . 1 ; Patent Application Nos . 10-2017-0155624 filed on Nov. 21 , FIG . 3 is a schematic enlarged cross - sectional view of a 2017 , and 10-2018-0030021 filed on Mar. 15 , 2018 in the 

Korean Intellectual Property Office , the disclosure of which portion ‘ A ’ of FIG . 2 ; 
is incorporated herein by reference in its entirety . FIG . 4 is a schematic enlarged cross - sectional view of a 

portion ' B ' of FIG . 2 ; 
TECHNICAL FIELD FIG . 5 is a schematic enlarged cross - sectional view of the 

portion ‘ B ’ of an MLCC according to another exemplary 
The present disclosure relates to a multilayer ceramic embodiment in the present disclosure ; 

capacitor and a method of manufacturing the same . FIG . 6 is a schematic enlarged cross - sectional view of the 
portion ' B ' of an MLCC according to another exemplary 

BACKGROUND embodiment in the present disclosure ; and 
FIGS . 7 through 10 are perspective views schematically 

As multilayer ceramic capacitors ( MLCCs ) have been illustrating each stage of a method of manufacturing an 
reduced in size and increased in capacity , the importance of 20 MLCC as another aspect of the present disclosure ; 
increasing an effective volume ratio of MLCCs ( ratio of a FIG . 11 is a cross - sectional view taken along line I - I ' of volume contributing to capacity to total volume ) has grown . FIG . 1 according to another exemplary embodiment in the Conventionally , in order to form external electrodes , a present disclosure . method of dipping a surface to which internal electrodes of 
a body are exposed into paste containing a conductive metal DETAILED DESCRIPTION has commonly been used . 
Here , however , a thickness of external electrodes of an 

MLCC formed by the dipping method is not uniform , and Hereinafter , exemplary embodiments in the present dis 
closure will be described in detail with reference to the the external electrode is formed to be relatively thin at the 

corners of a body , while the external electrode is formed to accompanying drawings . In the accompanying drawings , 
be relatively thick in other portions thereof . As a result , it is 30 shapes , sizes , and the like , of components may be exagger 
difficult to secure a high effective volume ratio . In addition , ated or stylized for clarity . 
when a plating layer is formed on the external electrodes to The present disclosure may , however , be exemplified in 
improve connectivity and mountability of the MLCC , a many different forms and should not be construed as being 
plating solution may penetrates into the inside of the body to limited to the specific embodiments set forth herein . Rather 
reduce reliability of the MLCC . 35 these embodiments are provided so that this disclosure will 

be thorough and complete , and will fully convey the scope 
SUMMARY of the disclosure to those skilled in the art . 

The term “ an exemplary embodiment ” used herein does 
An aspect of the present disclosure may provide a mul not refer to the same exemplary embodiment , and is pro 

tilayer ceramic capacitor ( MLCC ) in which a thin , dense 40 vided to emphasize a particular feature or characteristic primary electrode layer is formed in a body thereof to ensure different from that of another exemplary embodiment . How sufficient moisture resistance reliability , even in the case that ever , exemplary embodiments provided herein are consid external electrodes are thin and enhance an effective volume ered to be able to be implemented by being combined in ratio . 
According to an aspect of the present disclosure , a mul whole or in part one with another . For example , one element 

45 described in a particular exemplary embodiment , even if it tilayer ceramic capacitor may include : a body including a is not described in another exemplary embodiment , may be dielectric layer and internal electrodes with external elec 
trodes disposed on one surface of the body , wherein the understood as a description related to another exemplary 
external electrodes include a first electrode layer disposed on embodiment , unless an opposite or contradictory description 
one surface of the body , in contact with the internal elec is provided therein . 
trodes , and including titanium . nitride ( TiN ) ; and a second 50 The meaning of a " connection ” of a component to another 
electrode layer disposed on the first electrode layer . component in the description includes an indirect connection 
According to another aspect of the present disclosure , a through a third component as well as a direct connection 

method of manufacturing a multilayer ceramic capacitor between two components . In addition , " electrically con 
may include : preparing a body including dielectric layer and nected ” means the concept including physical connection 
internal electrodes ; forming a first electrode layer including 55 and a physical disconnection . It can be understood that when 
titanium nitride ( TiN ) on the entire surface of the body using an element is referred to with “ first ” and “ second ” , the 
an atomic layer deposition ( ALD ) method ; forming a second element is not limited thereby . They may be used only for a 
electrode layer on portions of the body where the first purpose of distinguishing the element from the other ele 
electrode layer is formed and on which first and second ments , and may not limit the sequence or importance of the 
external electrodes are to be formed ; and etching and 60 elements . In some cases , a first element may be referred to 
removing an exposed portion of the first electrode layer from as a second element without departing from the scope of the 
the body on which the second electrode layer is formed . claims set forth herein . Similarly , a second element may also 

be referred to as a first element . 
BRIEF DESCRIPTION OF DRAWINGS Herein , an upper portion , a lower portion , an upper side , 

65 a lower side , an upper surface , a lower surface , and the like , 
The above and other aspects , features and other advan are decided in the accompanying drawings . In addition , a 

tages of the present disclosure will be more clearly under vertical direction refers to the abovementioned upward and 



US 10,726,996 B2 
3 4 

downward directions , and horizontal direction refers to a The first and second internal electrodes 121 and 122 are 
direction perpendicular to the abovementioned upward and alternately exposed to the third and fourth surfaces 3 and 4 
downward directions . In this case , vertical cross section in the length direction ( X direction ) of the body 110 so as to 
refers to a case taken along a plane in the vertical direction , be connected to the first and second external electrodes 130 
and an example thereof may be a cross - sectional view 5 and 140 disposed on an outer side of the body 110 , respec 
illustrated in the drawings . In addition , a horizontal cross tively . 
section refers to a case taken along a plane in the horizontal Thicknesses of the first and second internal electrodes 121 
direction , and an example thereof may be a plan view and 122 may be determined depending on the application . 
illustrated in the drawings . For example , widths of the first and second internal 

Terms used herein are used only in order to describe an 10 electrodes 121 and 122 may be formed to satisfy the range 
exemplary embodiment rather than limiting the present of 0.2 to 1.0 pm in consideration of a size of the body 110 , 
disclosure . In this case , singular forms include plural forms but the present disclosure is not limited thereto . 
unless interpreted otherwise in context . The first and second internal electrodes 121 and 122 may 

Multilayer Ceramic Capacitor include a conductive metal such as nickel ( Ni ) , copper ( Cu ) , 
FIG . 1 is a perspective view schematically illustrating 15 palladium ( Pd ) , silver ( Ag ) , lead ( Pb ) , or platinum ( Pt ) alone 

multilayer ceramic capacitor ( MLCC ) according to an exem or alloys thereof . 
plary embodiment in the present disclosure . FIG . 2 is a The body 110 may include a cover layer 112 formed by 
cross - sectional view taken along line 1 - I ' of FIG . 1. FIG . 3 stacking dielectric layers without an internal electrode on the 
is a schematic enlarged cross - sectional view of a portion ‘ A ’ upper and lower surfaces of the body 110. The cover layer 
of FIG . 2. FIG . 4 is a schematic enlarged cross - sectional 20 112 may serve to maintain reliability of the MLCC against 
view of a portion ' B ' of FIG . 2 . an external impact . 

Hereinafter , a multilayer ceramic capacitor ( MLCC ) 100 The external electrodes 130 and 140 include first elec 
according to an exemplary embodiment in the present dis trode layers 131 and 141 disposed on corresponding surface 
closure will be described with reference to FIGS . 1 to 4 . of the body 110 , in contact with the internal electrodes 121 

Referring to FIG . 1 , an MLCC 100 according to an 25 and 122 , and including TiN and second electrode layers 132 
exemplary embodiment in the present disclosure includes a and 142 disposed on the corresponding first electrode layers 
body 110 and first and second external electrodes 130 and 131 and 132 , respectively . 
140 disposed outside the body 110 . The external electrodes 130 and 140 may include first and 

The body 110 may have first and second surfaces 1 and 2 second external electrodes 130 and 140 connected to the first 
opposing each other in the thickness direction ( Z direction ) , 30 and second internal electrodes 121 and 122 , respectively . 
third and fourth surfaces 3 and 4 connected to the first and The first and second external electrodes 130 and 140 may 
second surfaces 1 and 2 and opposing each other in the width include connecting portions respectively formed on the third 
direction ( Y direction ) , and fifth and sixth surfaces 5 and 6 and fourth surfaces 3 and 4 of the body 110 , band portions 
connected to the first and second surfaces 1 and 2 , connected extending from the connecting portions so as to be formed 
to the third and fourth surfaces 3 and 4 , and opposing each 35 on portions of the first , second , fifth , and sixth surfaces 1 , 2 , 
other 10 in the length direction ( X direction ) . 5 , and 6 of the body , and corner portions where the con 

Referring to FIG . 2 , the body 110 includes a dielectric necting portions and the band portions are contiguous . 
layer 111 and internal electrodes 121 and 122 disposed to be A structure of the first and , second external electrodes 130 
alternately exposed respectively to the third and fourth and 140 of the MLCC according to one an exemplary 
surfaces 3 and 4 with the dielectric layer 111 interposed 40 embodiment in the present disclosure will be described in 
therebetween . detail with reference to FIGS . 3 and 4. FIGS . 3 and 4 are 

The body 110 is formed by stacking a plurality of dielec enlarged views of the first external electrode 130 but 
tric layers 111 in the thickness ( Z ) direction and then descriptions thereof may also be applied to the second 
sintering the stacked dielectric layers 111. The shape and external electrode 140 . 
dimensions of the body 110 and the number of stacked layers 45 The first electrode layer 131 includes TiN ( titanium 
of the dielectric layer 111 are not limited to those illustrated . nitride ) . It may also be formed of TiN only . 

The plurality of dielectric layers 111 forming the body 110 TiN is excellent in acid resistance and durability , having 
are in a sintered state and adjacent dielectric layers 111 may a low possibility of breakage during the process , and is 
be integrated such that boundaries therebetween may not be excellent in adhesion with ceramics , metals , and the like . In 
readily apparent without using a scanning electron micro- 50 addition , TiN has low moisture permeability , improving 
scope ( SEM ) moisture resistance reliability . 

A raw material used to form the dielectric layer 111 is not The first electrode layer 131 may be formed using an 
limited as long as it may obtain sufficient capacitance . For atomic layer deposition ( ALD ) method . 
example , the raw material may be barium titanate ( BaTiO3 ) The ALD method is a technique for depositing a thin film 
powder . As a material used to form the dielectric layer 111 , 55 or a protective film on a surface of a substrate during a 
a variety of ceramic additives , organic solvents , plasticizers , semiconductor process . Unlike the conventional deposition 
binders , dispersants , and the like , may be added to the technique of chemically coating a thin film , the ALD tech 
powder of the barium titanate ( BaTiO3 ) , and the like , nique is a technique for growing a thin film by stacking 
according to purposes of the present disclosure . atomic layers , and thus , provides conformal coverage of the 

The internal electrodes 121 and 122 may include a first 60 deposited material . In other words , a material deposited 
internal electrode 121 exposed to the third surface 3 and a using ALD is deposited conformally over the substrate on 
second internal electrode 122 exposed to the fourth surface which it is deposited to form a thin film of the deposited 
4 . material . The ALD method is excellent in step coverage , 

The first and second internal electrodes 121 and 122 are facilitates adjustment of a thickness of a thin film , and form 
a pair of electrodes having opposing polarities and are 65 a uniform thin film . Moreover , the thickness of the thin film 
electrically insulated from each other by the dielectric layer can be controlled at atomic level , i.e. , at sub - nanometer 
111 disposed therebetween . level . 
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In addition , in case where the first electrode layer is between the conductive metal 132a and the first electrode 
formed by the ALD method using TN , connectivity between layer 131 and acts as a binder to perform sealing . 
the internal electrodes and the external electrodes may be In this case , for example , the sintered electrode 132 may 
sufficiently secured even with a thickness of about 5 nm . be formed by applying paste containing the conductive 
Accordingly , a thickness of the external electrodes may be 5 metal 132a and the glass 132b to the first electrode layer and 
reduced , increasing an effective volume ratio . then 20 sintering the applied paste . 

The thickness of the first electrode layer 131 may be 10 Here , the conductive metal 132a may be Cu . to 500 nm . FIG . 5 is a schematic enlarged cross - sectional view of the If the thickness of the first electrode layer 131 is less than portion ' B ' of an MLCC according to another exemplary 10 nm , a sufficient moisture permeation preventing effect 10 embodiment in the present disclosure . may not be obtained , and if the thickness exceeds 500 nm , 
the ESR may increase . Referring to FIG . 5 , the second electrode layer may be a 

resin - based electrode 132 ' including a plurality of metal The following Table 1 shows the results of measuring 
changes in moisture resistance reliability according to the particles 132a ' and a base resin 132b ' . 
maximum thickness of the first electrode layer after forming 15 The resin - based electrode 132 ' is in such a form that a 
a first electrode layer with TiN and forming a , second plurality of metal particles 132a ' are dispersed in the base 
electrode layer with a resin - based electrode using the ALD resin 132 b ' . Here , as an example of obtaining a resin - based 
method . electrode , paste in which metal particles are dispersed in a 

The moisture resistance reliability was tested by applying base resin may be used . Since the applied paste is formed 
a voltage of 9.5 V for 20 hours under the conditions of 850 20 through drying and curing , the metal particles may not be 
C. , and 85 % , 100 samples of each sample number were melted and present in the resin - based electrode in the form 
tested , and the number of samples which were not defective of particles , unlike the related art method of forming exter 
in reliability was indicated by nal electrodes through sintering . 

Here , the metal particles 132a ' may be at least one of Cu , 
TABLE 1 25 Ni and Ag . 

Meanwhile , the metal particles 132a ' , as well as having a 
Thickness of thin film Moisture resistance spherical shape , may also have a flake shape only or a Sample No. layer ( nm ) reliability ( % ) mixture of the spherical shape and the flake shape , as 

necessary . 
The base resin 132b ' may include a thermosetting resin . 
Here , the thermosetting resin may be , for example , an 

epoxy resin , but the present disclosure is not limited thereto . 
The base resin 132b ' serves to mechanically bond the first 

electrode layer 131 and the plating layer ( 133 ) . 
FIG . 6 is a schematic enlarged cross - sectional view of the 

portion ' B ' of an MLCC according to another exemplary 
100 embodiment in the present disclosure . 

Referring to FIG . 6 , a second electrode layer 132 " may be 
a resin - based electrode 132 " including a plurality of metal 

40 particles 132a " , a conductive connecting portion 132c " 
Referring to Table 1 , it can be seen that the moisture surrounding the plurality of metal particles , a base resin 

resistance reliability is 100 % when the thickness of the first 1326 " , and an intermetallic compound 132d " in contact with 
electrode layer is 10 nm or greater . the first electrode layer 131 and the conductive connecting 
Referring to FIG . 3 , t2 / t1 may be 0.9 or greater in which portion 132c " . 

t1 is the thickness of the connecting portion of the first 45 The resin - based electrode 132 " containing the interme 
electrode layer and t2 is the thickness of the corner portion tallic compound 132d " is in a form that the plurality of metal 
of the first electrode layer . Since the first electrode layer is particles 132a " are dispersed in the base resin 132b " . 
formed using the ALD method , the thickness of the first Here , the metal particles 132a " may be at least one of Cu , 
electrode layer may be adjusted to be uniform as a whole so Ni , Ag , Ag - coated Cu , and Sn - coated Cu . 
that t2 / t1 is 0.9 or greater . Accordingly , the first electrode 50 Meanwhile , the metal particles 132a " , as well as having 
layer may be formed to have a sufficient thickness even in a spherical shape , may also have a flake shape only or a 
the corner portion , thereby blocking a moisture and plating mixture of the spherical shape and the flake shape , as 
solution penetration path . necessary . 

Also , t3 / t1 may be 0.9 to 1.1 in which t3 is the thickness The base resin 1325 " may include a thermosetting resin . 
of the band portion of the first electrode layer . That is , a 55 Here , the thermosetting resin may be , for example , an 
thickness variation of the connecting portion and the band epoxy resin , but the present disclosure is not limited thereto . 
portion may be 10 % or less . The base resin 1325 " serves to mechanically bond the first 
As described above , since sufficient moisture resistance electrode layer 131 and the plating layer ( 133 ) . 

reliability and electrode connectivity are ensured by the first The conductive connecting portion 132c " in a molten state 
electrode layer , there is no need to limit the second electrode 60 may serve to surround the plurality of metal particles 132a " 
layer but the second electrode may have such a shape as to connect the plurality of metal particles 132a " to each 
illustrated in FIGS . 4 to 6 . other , thus minimizing stress in the body 110 and improving 

FIG . 4 is a schematic enlarged cross - sectional view of a a high temperature load and moisture resistance load char 
portion ‘ B ' of FIG . 2 . acteristics . 
Referring to FIG . 4 , the second electrode layer may be a 65 Here , a metal included in the conductive connecting 

sintered electrode 132 including a conductive metal 132a portion 132c " may have a melting point lower than a curing 
and a glass 132b . The glass 132b serves to help form an alloy temperature of the base resin 132b " . 
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That is , since the conductive connecting portion 132c " has an average particle size of 0.1 to 0.2 pm and containing 40 
a melting point lower than the curing temperature of the base to 50 wt % may be prepared . 
resin 1326 " , the conductive connecting portion 132c " is The conductive paste for an internal electrode may be 
melted during a drying and curing process , and as illustrated applied to the ceramic sheet by a printing method , or the 
in FIG . 5 , the conductive connecting portion 132c " in a 5 like , to form an internal electrode pattern . Here , the con 
molten state may cover the metal particles 132a " . ductive 25 paste may be printed by a screen printing method 

Here , the metal of the conductive connecting portion may or a gravure printing method , but the present disclosure is 
be a metal having a low melting point of 300 ° C. or lower . not limited thereto . 
For example , the metal may contain Sn having melting point The ceramic sheets on which the internal electrode pattern 
of 213 to 220 ° C. is printed are stacked and ceramic sheets on which the 

The intermetallic compound 132d " is disposed to be in internal electrode pattern is not printed are stacked above 
contact with the first electrode layer 131 and serves to reduce and below the ceramic sheets with the printed internal 
contact resistance between the resin , electrode 132 " and the electrode pattern to form a multilayer body including the 
first electrode layer 131. Also , the intermetallic compound internal electrodes 221 and 222. Here , the number of stacked 
132d is in contact with the conductive connecting portion ceramic sheets on which the internal electrode pattern is 
132c " to connect the first electrode layer 131 and the printed may be adjusted according to a desired capacity of 
conductive connecting portion 132c " . the MLCC . The ceramic sheets on which the internal elec 

In this case , as an example of obtaining the resin - based trode pattern is not printed become cover parts 212 disposed 
electrode 132 " , a paste in which metal particles of at least 20 on the upper and lower surfaces of the body 210 . 
one of Cu , Ni , Ag , Ag - coated Cu , and Sn - coated Cu and a Thereafter , the multilayer body may be compressed and 
low melting point metal having a melting point lower than sintered to form the body 210 . 
the curing temperature of the base resin 1326 " are dispersed Referring to FIG . 8 , a body 210 is formed , and first 
in the base resin 1326 " may be used , and since the applied electrode layer 250 including TiN is then formed on the 
paste is formed through drying and curing , the metal par- 25 entire surface of the body 210 by an ALD method . 
ticles may not be melted but may be present in a particle Next , referring to FIG . 9 , second electrode layers 232 20 
form in the resin - based electrode , unlike the related art and 242 are formed on portions where first and second method of forming external electrodes through sintering . external electrodes are to be formed in the body on which the Here , the low melting point metal may be at least one of first electrode layer 250 is formed . Sn / Bi , Sn — Pb , Sn Cu , Sn - Ag , and Sn - Ag - Cu . For example , the second electrode layers may be formed The external electrodes 130 and 140 may further include by applying and sintering paste containing a conductive a plating layer ( 133 ) formed on the second electrode layers metal and glass . 132 and 142 . Further , after the paste in which metal particles are Further , the plating layer may have a multilayer structure . For example , a plating layer may have a multilayer structure 35 dispersed in the base resin is applied , the paste may be dried 
such as Ni / Sn , Sn / Ni / Sn , Cu / Ni / Sn , and the like . and cured to form the second electrode layers . 
Method of Manufacturing MLCC Further , paste in which a low melting point metal having 
FIGS . 7 through 10 are perspective views schematically a melting point lower than the curing temperature of the 

illustrating each stage of a method of manufacturing an metal particles and the base resin is dispersed in the base 
MLCC as another aspect of the present disclosure . 40 resin may be applied , dried , and subsequently cured to form 

A method of manufacturing an MLCC according to the second electrode layers . 
another aspect of the present disclosure includes : preparing Referring to FIG . 10 , an exposed portion of the first 
a body including a dielectric layer and internal electrodes ; electrode layer 250 is etched and removed from the body 
forming a first electrode layer including titanium nitride having the second electrode layers 232 and 242 to form first 
( TIN ) on the entire surface of the body using an atomic layer 45 and second external electrodes 230 and 240 including first 
deposition ( ALD ) method ; forming a second electrode layer electrode layers 231 and 232 and second electrode layers 
on portions of the body where the first electrode layer is 232 and 242 , thus completing an MLCC . 
formed and on which first and second external electrodes are Since the second electrode layers 232 and 242 act as 
to be formed ; and etching and removing an exposed portion passivation layers , the exposed portion of the first electrode 
of the first electrode layer from the body where the second 50 layer 250 may be etched and removed without having to 
electrode layer is not formed . form a separate protective layer . 

Referring to FIG . 7 , an operation of preparing a body In addition , the etching may be dry etching or wet etching . 
including a dielectric layer 211 and internal electrodes 221 Thereafter , forming a plating layer on the first and second 
and 222 may be performed . external electrodes 230 and 240 may be additionally per 

A slurry containing powder such as barium titanate ( Ba- 55 formed as necessary but the present disclosure is not limited 
TiO3 ) is applied to a carrier film and dried to prepare a thereto . 
plurality of ceramic sheets . As set forth above , since the MLCC according to exem 

The ceramic sheets may be formed as follows . That is , plary embodiments of the present disclosure has the thin , 
ceramic powder such as barium titanate ( BaTiO3 ) , a binder , dense first electrode layer formed on the body thereof , 
a solvent , and the like , are mixed to prepare a slurry and the 60 sufficient moisture resistance reliability may be ensured 
slurry is treated through a doctor blade method to form a although the external electrodes are thin , and an effective 
sheet having a thickness of a few microns . volume ratio may be enhanced . 
Next , a conductive paste containing conductive metal While exemplary embodiments have been shown and 

may be prepared . The conductive metal may be nickel ( Ni ) , described above , it will be apparent to those skilled in the art 
copper ( Cu ) , palladium ( Pd ) , silver ( Ag ) , lead ( Pb ) , or 65 that modifications and variations could be made without 
platinum ( Pt ) alone or alloys thereof , and conductive paste departing from the scope of the present disclosure as defined 
for an internal electrode including a conductive metal having by the appended claims . 
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What is claimed is : 11. The multilayer ceramic capacitor of claim 10 , wherein 
1. A multilayer ceramic capacitor comprising : the metal particles are selected from the group consisting 
a body including a dielectric layer and internal electrodes ; of Cu , Ni , Ag , Ag - coated Cu , and Sn - coated Cu . 
and 12. The multilayer ceramic capacitor of claim 1 , wherein 

the external electrodes further include a plating layer external electrodes disposed on one surface of the body , 5 formed on the second electrode layer . wherein 13. A method of manufacturing a multilayer ceramic the external electrodes include : capacitor , the method comprising : 
a first electrode layer disposed on one surface of the body , preparing a body including a dielectric layer and internal 

in contact with the internal electrodes , and including electrodes ; 
titanium nitride ( TiN ) ; and forming a first electrode layer including titanium nitride 

a second electrode layer disposed on the first electrode ( TIN ) on the entire surface of the body using an atomic 
layer . layer deposition ( ALD ) method ; 

2. The multilayer ceramic capacitor of claim 1 , wherein forming a second electrode layer on portions of the body 
the first electrode layer is an atomic layer deposited film . on which first and second external electrodes are to be 
3. The multilayer ceramic capacitor of claim 1 , wherein formed such that the second electrode layer is disposed 
a thickness of the first electrode layer is in a range from on the first electrode layer ; and 

10 to 500 nm . removing an exposed portion of the first electrode layer 
4. The multilayer ceramic capacitor of claim 1 , wherein from the body where the second electrode layer is not 

formed . the body includes first and second surfaces opposing each 14. The method of claim 13 , wherein other , third and fourth surfaces connected to the first 
and second surfaces and opposing each other , and fifth the second electrode layer is formed by applying paste 
and sixth surfaces connected to the first and second including a conductive metal and glass and sintering 
surfaces , connected to the third and fourth surfaces , and 15. The method of claim 13 , wherein opposing each other , the second electrode layer is formed by applying paste the internal electrodes include first and second internal 
electrodes alternately disposed with the dielectric layer prepared by dispersing metal particles in a base resin , 
interposed therebetween such that first ends thereof are drying , and subsequently curing the paste . 

16. The method of claim 13 , wherein alternately exposed to the third and fourth surfaces , and the second electrode layer is formed by applying paste the external electrodes include first and second external 
electrodes disposed on the third and fourth surfaces of prepared by dispersing metal particles and a low melt 
the body and respectively connected to the first and ing metal having a melting point lower than a curing 
second internal electrodes . temperature of a base resin in the base resin , drying , 

and subsequently curing the paste . 5. The multilayer ceramic capacitor of claim 4 , wherein 
the first and second external electrodes include connecting 35 17. A multilayer ceramic capacitor comprising : 

portions respectively formed on the third and fourth a body including a dielectric layer and internal electrodes ; 
and surfaces of the body , band portions extending from the 

connecting portions so as to be formed on portions of external electrodes comprising a first electrode layer and 
the first , second , fifth , and sixth surfaces of the body , a second electrode layer sequentially disposed on the 
and corner portions where the connecting portions and body , the first electrode layer comprising titanium 
the band portions are contiguous , and nitride and disposed conformally on an external surface 

of the body such that the first electrode layer is in t2 / t1 is 0.9 or greater in which t1 is a thickness of the contact with the internal electrodes . connecting portion of the first electrode layer and t2 is 
a thickness of the corner portion of the first electrode 18. The multilayer ceramic capacitor of claim 17 , wherein 
layer . the external electrodes comprise a first external electrode 

6. The multilayer ceramic capacitor of claim 1 , wherein and a second external electrode disposed to be in contact 
the second electrode layer is a sintered electrode including with corresponding internal electrodes of opposing polarity . 

a conductive metal and glass . 19. The multilayer ceramic capacitor of claim 17 , wherein 
7. The multilayer ceramic capacitor of claim 6 , wherein the first electrode layer extends contiguously from a con 
the conductive metal is Cu . necting portion to a band portion of the external electrodes , 
8. The multilayer ceramic capacitor of claim 1 , wherein wherein the connecting portion of each of the external 
the second electrode layer is a resin - based electrode electrodes is in contact with corresponding internal elec 

including metal particles and a base resin . trodes and the band portion of each of the external electrodes 
9. The multilayer ceramic capacitor of claim 8 , wherein is a portion disposed on a surface of the body parallel to the 
the metal particles are selected from the group consisting 55 by the dielectric layer , wherein internal electrodes and separated from the internal electrodes 
of Cu , Ni , Ag , and a combination thereof . 

10. The multilayer ceramic capacitor of claim 1 , wherein t2 / t1 is 0.9 or greater in which t1 is a thickness of the 
the second electrode layer includes metal particles , a connecting portion of the first electrode layer and t2 is 

conductive connecting portion surrounding the metal a thickness of the corner portion of the first electrode 
particles , a base resin , and an intermetallic compound layer , the corner portion being disposed between the 
formed on an interface where the first electrode layer connecting portion and the band portion . 
and the conductive connecting portion are contiguous . 
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